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DETAILED ACTION 

Claim Rejections - 35 U.S.C. 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obvious- 
ness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in 
which the invention was made. 

2. Claims 1 - 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Perez et al. 
(US 6,847,1 03 B1 ) in view of Oida et al. (US 6,291 ,274 B1 ). 

3. Regarding Claim 1, Perez et al. disclose a semiconductor device comprising an insulating 
substrate (76) (Figure 7) (Col. 5, line 54 - 55) having an obverse surface formed with a square 
die pad (22) (Figure 2) made of metal film (Col. 3, line 61 through Col. 4 line 10) and a pair of 
electrode terminals (16) made of a metal film, a rectangular semiconductor chip (56) (Col. 5, 
lines 20) bonded to the obverse side of the die pad with a die bonding material (58) (Col. 5, 
lines 17-20) and a molded portion (66)*(Col. 5, lines 30 - 36) made of synthetic resin for 
packaging the semiconductor chip. 

wherein a narrow patterned conductor made of a metal film (24) (Figure 2) is provided 
between the die pad and one of the electrode terminals (16) to integrally connect the pad and 
the electrode. 
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Perez et al. do not disclose that the semiconductor chip comprises an LED chip 
or that the molded portion is light permeable. Oida et al. disclose that the semiconductor chip 
is an LED (Col. 18, lines 1 -4) and that the molded resin is light permeable (Col. 9, linesl -2). 
It would have been obvious to combine Oida et al. with Perez et al. to obtain a package of 
versatility for mounting an LED with required transparent molding. 

Further, Perez et al. do not disclose that the rectangle of the die pad has a length and a width 
which are 0.50 to 1 .50 times the length and width of the rectangle of the semiconductor chip, 
respectively. Perez et al. do disclose that the die pad is square (Figure 2). Sizing of dimen- 
sions of die pad areas in the art of semiconductor manufacturing processing are subject to 
routine experimentation and optimization to achieve the desired package quality during device 
fabrication. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to incorporate the pad dimensions within the range claimed in order to form a 
high quality packaging structure. 

4. Regarding Claim 2, Perez et al. disclose that the die pad (22) (Figure 2) has a side surface 
integrally formed with a narrow extension (24) projecting outward from the die pad. 

5. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Perez et al. 
in view of Oida et al., as applied to Claims 1 and 2, and further in view of Kwan et al. (US 
6,872,661 B1). 
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6. Regarding Claim 3, Perez et al. do not disclose that the die pad is formed with a recess of a 
size insufficient to receive the semiconductor chip. Kwan et al. disclose (Figure 1H) a patter- 
ned metal film (202) containing recesses and used as a die pad layer, wherein the recesses 
are of a size insufficient to receive the semiconductor chip.. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to combine Kwan et al. with Perez et al. to 
obtain a device package with reduced maximum stresses caused by the difference in thermal 
expansion between the die and die attach pads (Kwan et al., Col. 5, lines 37 - 42). 

7. Regarding Claim 4, Perez et al. disclose that the die pad (22) (Figure 2) has a side surface 
integrally formed with a narrow extension (24) projecting outward from the die pad. 

Perez et al. do not disclose that the die pad is formed with a recess of a size insufficient to 
receive the semiconductor chip., Kwan et.al. disclose (Figure 1H) a patterned metal film (202) 
containing recesses and used as a die pad layer wherein the recesses are of a size insuffic- 
ient to receive the semiconductor chip. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine Kwan et al. with Perez et al. to obtain a device 
package with reduced maximum stresses caused by the difference in thermal expansion 
between the die and die attach pads (Kwan et al., Col. 5, lines 37 - 42). 

8. Claims 5, 6, 8, and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perez et al.. 
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9. Regarding Claim 5, Perez et al. disclose a semiconductor device comprising an insulating 
substrate (76) (Figure 7) (Col. 5, line 52) having an obverse surface formed with a square die 
pad (22) (Figure 2) made of metal film (Col. 3, line 61 through Col. 4 line 10) and a pair of 
electrode terminals (16) made of a metal film, a square semiconductor chip (56) viewed in plan 
and bonded to the obverse side of the die pad with a die bonding material (58) (Col. 5, lines 17 
20) and a molded portion (66) (Col. 5, lines 30 - 36) made of synthetic resin for packaging the 
semiconductor chip. 

Perez et al. do not explicitly disclose that the die pad is circular, but do disclose 
that the pad can be polygonal, and will approach a circular shape in plan. Further, Perez et 
al. do not disclose the diameter of the "circular" die pad or that the diameter approximates the 
diagonal dimension of the semiconductor chip. However, the sizing of chip size for package 
design to fulfill packaging requirements is routine in the art and subject to routine experiment- 
ation and optimization. Therefore it would have been obvious to one of ordinary skill in the art 
at the time of the invention to incorporate the chip size in the range as claimed to form an 
efficient and reliable package design. 

wherein, a narrow patterned conductor (24) made of a metal film (Col. 3, Iine61 through Col. 
4, line 10) is provided between the die pad (3A) and one of the electrode terminals (3C) to 
integrally connect the die pad and terminal to each other. 
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10. Regarding Claim 6, Perez et al. do not disclose that the diameter of the die pad is 0.6 to 1.5 
times the diagonal dimension of the semiconductor chip. However, the sizing of pad size for 
package design to fulfill packaging requirements is routine in the art and subject to routine 
experimentation and optimization. Therefore it would have been obvious to one of ordinary skill 
in the art at the time of the invention to incorporate the pad size in the range as claimed to form 
an efficient and reliable package design. 

1 1 . Regarding Claim 8, Perez et al. disclose that the paired electrode terminals (24) are 
arranged, as viewed in plan (Figure 2), on a generally straight line with the die pad (22), 
interposed therebetween, the narrow patterned conductor (24) being arranged to extend from a 
circumference of the die pad at a position deviating by 45 degrees from the line of the electrode 
terminals. 

12. Regarding Claim 1 1 , Perez et al. disclose a semiconductor device comprising a die pad (22) 
and a pair of electrode terminals (16) made of metal plate (film) (Col. 3, line 61 through Col. 4 
line 10 ), a semiconductor chip that is square (Col. 5, lines 16 - 18) as viewed in plan, and 
bonded to the die pad with a die bonding material (58), and a a molded portion (66) made of 
synthetic resin (Col. 5, lines 17 - 18) for packaging the semiconductor chip, wherein a narrow 
patterned conductor made of a metal film (24) (Figure 2) is provided between the die pad and 
one of the electrode terminals (16) to integrally connect the pad and the electrode. 



Further, Perez et al. do not explicitly disclose that the die pad is circular, but do disclose 
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that the pad can be polygonal (Col. 5, line 67), and will approach a circular shape in plan. 
Further, Perez et al. do not disclose the diameter of the "circular" die pad or that the diameter 
approximates the diagonal dimension of the semiconductor chip. However, the sizing of chip 
size for package design to fulfill packaging requirements is routine in the art and subject to 
routine experimentation and optimization. Therefore it would have been obvious to one of 
ordinary skill in the art at the time of the invention to incorporate the chip size in the range as 
claimed to form an efficient and reliable package design. 

13. Claims 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Perez et 
al., as applied to Claims 5, 6, 8, and 1 1 , and further in view of Oida et al. 

14. Regarding Claim 7, Perez et al. do not disclose that the semiconductor chip comprises an 
LED chip or that the molded portion is light permeable. Oida et al. disclose that the semicon- 
ductor chip is an LED (Col. 18, lines 1 - 4) and that the molded resin is light permeable (Col. 9, 
linesl - 2). It would have been obvious to combine Oida et al. with Perez et al. to obtain a 
package of versatility for mounting an LED with required transparent molding. 

15. Regarding Claim 9, as stated for Claim 8, Perez et al. disclose that the paired electrode 
terminals (24) are arranged, as viewed in plan (Figure 2), on a generally straight line with the 
die pad (22), interposed therebetween, the narrow patterned conductor (24) being arranged to 
extend from a circumference of the die pad at a position deviating by 45 degrees from the line of 
the electrode terminals. However, Perez et al. do not disclose that the semiconductor chip com- 
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prises an LED chip or that the molded portion is light permeable. Oida et al. disclose that the 
semiconductor chip is an LED (Col. 18, lines 1 - 4) and that the molded resin is light perme- 
able (Col. 9, linesl - 2). It would have been obvious to combine Oida et al. with Perez et al. to 
obtain a package of versatility for mounting an LED with required transparent molding. 

16. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Perez et al. as 
applied to Claims 5, 6, 8, and 1 1 , and further in view of Kwan. 

17. Regarding Claim 10, Perez et al. do not disclose that the die pad is formed with a recess 

of a size insufficient to receive the semiconductor chip. Kwan et al. disclose (Figure 1H) a 

patterned metal film (202) containing recesses and used as a die pad layer, wherein the 

recesses are of a size insufficient to receive the semiconductor chip.. It would have been 

obvious to one. of ordinary skill in the art at the time of the invention to combine Kwan et al. 

with Perez et al. to obtain a device package with reduced maximum stresses caused by the 

difference in thermal expansion between the die and die attach pads (Kwan et al., Col. 5, lines 

37-42). 
s 

Conclusions 

16. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Thomas Magee, whose telephone number is (571) 272 
1658. The Examiner can normally be reached on Monday through Friday from 8:30AM 
to 5:00PM (EST). If attempts to reach the Examiner by telephone are unsuccessful, the 
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examiner's acting supervisor, Stephen Loke, can be reached on (571) 272-1657. The 
fax number for the organization Where this application or proceeding is assigned is (703) 
872-9306. 



Thomas Magee PifeyQj....:ner 
June 18, 2005 /J— S/ 



